Maternal leukemia inhibitory factor (LIF) promotes fetal neurogenesis via a LIF-ACTH-LIF signaling relay pathway.
Leukemia inhibitory factor (LIF) promotes the proliferation of neuronal progenitor cells in the cerebrum. However, it remains unclear how fetal LIF level is regulated. Here we show evidence that maternal LIF signals drive fetal LIF levels via the placenta, thereby promoting neurogenesis in the fetal brain in rats. Chronological changes showed that LIF concentration in fetal sera (FS) and fetal cerebrospinal fluid peaked at gestational day (GD) 15.5, after the peak of maternal LIF at GD14.5. LIF injection into rat dams at GD15.5 increased the level of ACTH in FS and subsequently increased LIF levels in FS and fetal cerebrospinal fluid. The elevation of fetal LIF after LIF injection into dams was inhibited by in utero injection of anti-ACTH antibody into fetuses. Cultured syncytiotrophoblasts, which express the LIF receptor and glycoprotein 130, were induced to secrete ACTH and up-regulate Pomc expression by the addition of LIF. Nucleated red blood cells from fetuses at GD15.5, but not GD13.5 or GD17.5, displayed LIF secretion in response to ACTH. Moreover, injection of LIF into dams at GD13.5 or GD17.5 did not result in elevation of ACTH or LIF in fetuses. The labeling index of 5-bromo-2'-deoxyuridine-positive cells in the ventricular zone of the cerebral neocortex increased 24 h after injection of LIF into dams at GD15.5 but not GD13.5 or GD17.5. These results suggest that in rats maternal LIF induces ACTH from the placenta, which in turn induces fetal nucleated red blood cells to secrete LIF that finally increases neurogenesis in fetuses around GD15.